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Jet I?ropul si on I lahclrat. ory

~al i f ornia ]nsti t.ut.c cjf ‘iLechno) c)gy
I’asac3cna,  (:A USA

g’hc C;a] j 1 co Mi ssi on i s clc!signcd to stuc]y al 1 aspects of the Iiuge, Comp] E!x
Jupi ter fiyst. etn. l~s primary c)bject. iv(!s are : 1 . ) ilLlpit. er, 2. ) the C+al i 1 ean
sate) 1 it. es, ancl 3 . ) the Magne.t-c)sphere. Si nc:c! i ts arri val in the LJLlpi t.er
Systc!m C) I-l 7 Dcc:ember,  3995, Gal i 1 eo has prc~vi ded a near] y ccmt-i nuous stream
c)f data c:c}nc:erni  n<; al 1 i t.s oh-j ect. i ves ancl has al reacly made several maj c)r
dificovcries.

‘I’h C! ] ‘l-Ch!  pha s c of” the rnissi c)ll ‘prCWi C]C!C] t hC f j Y-s L C:vCr i n Si t.Ll St. LICiy C)f
Jupi tc!r ‘ s a t.rnos>phc!m! . 1 ni t.i al resul ts f rcmi t.hc l’rc)hc!  i nc:] LIC3C: :
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c)

o

I)i sc:cwery  c)f an i ntense rac]i at. i C)I1 be!] t i l“lsi c~e JLlpi t.c!r 1 s ri l-ISIS
I)i sc:c~vc!ry of a very hc)t. t.hcrrnc)spherc at_ Cxt. renle] y hi gh al t.i t.ucles
mt. cct. ion of raclio signal s f rcm 1 i gilt ni nq suggest. i ng I css f rec]uent,
bu~ 1 arger 1 i ghtning st. rc)kcs than c~n I+arth
l’reci se measuret[ient  of L.he Ilel i u[n abundance, shc)wj ng that. i t. i s
c:] c)ser to the ori gi na] ~c)] ar va] UC t.ha~l be] i CVCd previ C)USly
l)i scovery Lhat Jupj t.c!r’ s st-rc)llg,  j et- strealil 1 i kc: winds persi st. LO
great, clepth, s,uc~c~e.sting that. i t 1s nlct.ec)rc)l CK;Y is 1 argel y driven ~)y
i ntarna] heat, ~-lz)t at)~or~)ecl SC>] ar mlc:rgy
Recc)gnj t i on that the Prctm descenc3ec3 i n a near] y C] OLICI free, very
ciry part, c)f the at. rnc)sphere (a E)-l[li C:l-c)n II hc>t. spc)t II ) , rai s i ng the
possj bi 1 i ty that regi onal or 1 ocal nmt. eorc)] c)gy (1 arge clc)wn-c]raf  t,s)
arc p] ayi rig a ma j c)r rol c i n t.h.o c:ompc)si t.i on of t.hc! upper
at, mc)~,pheri.c 1 ayer
MeasLlrcnW?-lt.s C)f nc>bl C! s;aScS , ShCWi l“I~J that. sc~me arc IIigh] y clep] CLCCJ.
rc!l at. ivc to SC)] ar va]uc:s whi 1 c c)t. hers are ‘I normal “ , sL~qc~est.  i Ilg at
1 east scmm clegre. e c)f }Ie 11 rai n“ t o provi cle SC] e.~t. i vc clr.~>i et. i on

f i rst. four orbi. t.s the Gal i 1 ec) orbi Lcr has made T[lezi~;Llrc’l[le~-lt.~:  of
LJUpj Lc!3”, al 1 four c~f the Gal i 1 can sate] 1 i t.c!s, JLlpi t.er 1 s ri ]JCI ancl s,ma] 1
sate] 1 i tc:s, and the rnagriet,  ospherc . 1 ril~)c)r t ant ini t,ial re. sul t.s inc:luc]e. :

c) Ic) jfi a cii f fercmti at. c:ci sat. c] 1 i te, prc)bab] y possc!s s-i ng a Inct.c>) 1 i.c
cc>rc c)f i ron and i ron- SU1 f i cl<: wi th a racli us abc)ut ha] f that C)f Lhc!
sat. elljt. c!.

0 10 strong] y perLLlrbs ,Jupi tcr’ s rmgliet.ic field in its vic:init.  y as a
re. su] L of 1 arge current. syst. cuw ant] pos,si b] y an i ntri ns, i c magnc. t-i c
field.

c) ~’here are i nt. ense., pc)wcrful f i e) c1 a] i gnec] c:urrent.s  of e] ectrons
f ] owi ]-1$] from ] o t.c) .~upi t.er 1 ~; i c)nc)sph~>~”c! .

0 GE41 i 1 eo f 1 ew through a high al t.i tucle, hi~lh dc!nsi t.y (>3 0A4 c:mn-3) ,
co] d p] asm “c:] C)uclt’  c)r i o~lcjsl)herc! at. Gal o 1 CO t G C] c~sjcst. approach ( -

900 km) .
0 czlrlymc!clc?  , the 1 argest rnoc)n i n t. he F,c)] ar s,yst, crn lias, i t s c)wn

magnetosphere, probably prc>c]uc:ccl by a rc:l at. i VCI y st. ro~lg i Ilt. crna].
magnet,i c f i.cl d.

o Gravity data shows that C;a]IymeclC is al so high] y cli f f ere~it. i at cd,
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yith a low c]ensity icc shell “1OO km thi ck over] ying a de~lser
iron/rock mi xture, whi c:h i n turn i s prc~babl  y cli f f erenti a.t. eci into a
metal 1 i c core and rock mantl c as i s 10.
Ganymede I s i cy surface has bCCn extensively resurfaced by tectonic
forces, e.g. fracturi~ig and faul Li. rig, with 1 ess eviclcnce c>f icy
VOI cani sm than expected previ OUS1 y.
Europa 1 s i cy crust shows evi dence c)f extensive cli srupt i c)n and
motions of small scale pl at-es, suc]c]est.  i ng a rcl at. i vel y t.hi Ii
britt.1 e layer over a ductj 1 e c)r 1 ~~~uj d substrate. ~qhere are al so
numerous di ffusc patches a.se, oci at. cd with llneamen~s S7UCICI es, ~ :i nc]
screw form of erupt i ve geyser 1 jke act. jvj t.y.

--

l’here are rec]j  ons in Jupi t.er t s atl[lc)spherc  rcscmbl j n:l 1 arge
convect.ive cel ]s which rj se tc) high zil t.i Ludc a~id change on short
t,imc scales, -.suc]qest.i n$] t.hunclersltorln type act. i vi ty wh3 Ch may be z4r1
i mportant componcrlt  c)f t-he energy t r a n s f e r  i n the at. mc)sphcrc.

C;a:l i 1 eo’ s exp] c)l.-ation of Jupiter 1 s Syst Crll i s scheduled to last u~lti 1 Ijec.
3997, ancl may he extcmdecl beyond Lhat- j f the ~;pzlcc~craf t, renlai ns heal thy.
Gal i 1 co the spacecraft and the j ~it. crnat.i clnal l[li ssi c)li engi neerj ng and sci ence
cc>mmuni ty are cc)nt i nuj ng t,he tracli t.i on of cxp] c)ra~i c)n ancj di scc)very  bc!gtin by
Cjal i l.eo the man i n Padua 3 8-J years age).


